e carried out 71 primary total hip arthroplasties using porous-coated, hemispherical press-fit Duraloc '100 Series' cups in 68 consecutive patients; 61 were combined with the cementless Spotorno stem and ten with the cemented Lubinus SP II stem. Under-reaming of 2 mm achieved a press-fit. Of the 71 hips, 69 (97.1%) were followed up after a mean of 2.4 years. Migration analysis was performed by the Ein Bild Röntgen Analyse method, with an accuracy of 1 mm.
A number of studies have shown that the degree of migration of acetabular components at two years can predict the later outcome of the implant. [1] [2] [3] [4] [5] [6] There are studies describing observations of migration at two years in new designs of implants for arthroplasty of the hip. 1, 2, 4, [6] [7] [8] This paper reports our measurements of the movement of the Duraloc cup at two years.
Patients and Methods
The Duraloc cup (DePuy, Warsaw, Indiana) is a metalbacked, porous-coated, hemispherical press-fit cup with an ultra-high-molecular-weight polyethylene liner (Fig. 1) . The Porocoat (DePuy, Warsaw, Indiana) porous coating consists of pure titanium beads bonded on to the surface with a mean pore size of 250 µm.
Between December 1993 and September 1995 we implanted 71 Duraloc '100 Series' cups into 68 consecutive patients (40 men, 28 women) with a mean age of 55.5 years (33.9 to 68.0). The preoperative diagnosis was primary osteoarthritis in 59 hips, rheumatoid arthritis in two, congenital dysplasia in four (in one case following Chiari osteotomy), secondary osteoarthritis following Perthes' disease in one and after osteonecrosis in four.
In 61 patients, the cup was combined with the hydroxyapatite-coated cementless Spotorno stem (Sulzer, Bern, Switzerland) and in ten with the cemented Lubinus SP II femoral component (Link, Hamburg, Germany). Both stems were used with a 28 mm Biolox ceramic head (Sulzer). The sizes used are shown in Table I . All operations were performed through a transgluteal approach in an ultraclean, laminar-flow operating room. We used an underreaming technique of 2 mm for preparation of the acetabulum, following the manufacturer's original instructions. We used hemispherical reamers manufactured by Sulzer.
Monitoring of the seating of the component was through the apex hole of the cup which was closed using a plug designed for this purpose. The mean follow-up was 2.4 years (2.0 to 3.6). During the period of observation one patient died and one moved to an unknown address. Thus, 66 patients (69 hips) were available for follow-up. We obtained standardised anteroposterior (AP) radiographs of the pelvis, centred over the symphysis, three days after operation, three months later and then yearly. The films were digitised by the VXR-8 method (VIDAR-System Co, Herndon, Virginia), with a resolution of 75 dpi. We measured acetabular migration, both vertical and horizontal, on serial radiographs using the computer-assisted Ein Bild Röntgen Analyse (EBRA) method. 9 A minimum of three comparable radiographs is necessary for calculating the migration curves. Unfortunately, there were no postoperative radiographs for two of the patients, and only two films were available at the last follow-up for one. Thus, migration curves could be calculated for only 63 of the 69 cups (91.3%) with a comparability limit of 3.0 mm. Within this limit, 288 of 325 radiographs (88.6%) were comparable for measurements of migration. We scored medial migration as negative horizontal movement. In no case was negative vertical movement (distal migration) as great as 1 mm, which falls within the limits of accuracy for the method of measurement. Horizontal migration curves for the Duraloc cup up to 24 months after implantation. expressing the length of the vector. The 95% confidence limit of EBRA is 1 mm. To define loosening we therefore chose a rate of 1 mm of total migration within the first two years after operation. 4 Data were analysed using the SAS statistical software package (SAS Institute Inc, Cary, North Carolina). We calculated the differences between migration values by the Wilcoxon rank-sum test. Fisher's exact test and the Spearman rank-correlation coefficient were also used.
Results
There was one dislocation of the prosthesis. In two patients, a Spotorno stem needed revision because of a longitudinal crack in the femur, after two weeks in one and following an injury at nine months in the other. In one case, the greater trochanter required securing with cerclage wire after intraoperative fracture. In these hips we found progressive migration of the cup only in the dislocation.
The mean horizontal migration after 24 months was -0.25 mm (-2.40 to 2.25), the mean vertical movement 0.38 mm (-1.00 to 1.90) and the mean total migration 1.13 mm (0.10 to 2.94) (Table II, Figures 2 to 4) . According to our definition of loosening, 30 of the 63 cups (48%) were loose at 24 months. There was no correlation between age, gender, preoperative diagnosis, surgeon or diameter of the cup and migration within 24 months. Nevertheless, three cups from four patients who had been operated on for osteonecrosis showed progressive migration within 24 months. In the patients with postoperative dislocation, the cup showed total migration of 1.54 mm at 24 months.
Discussion
The mean difference between the EBRA measurements compared with radiostereometric analysis is 0.20 mm. 2, 7, 10, 11 EBRA is therefore a reliable method for measuring migration.
Our results are worse than those reported by Hendrich, Bahlmann and Eulert 10 for the porous-coated Harris-
Galante press-fit cup using EBRA. Only eight of 70 (11.5%) of these implants showed migration of more than 1 mm within the first five years. 10 The mean total migration rate of the Duraloc cup, within two years, was 1.13 mm which is greater than that formerly reported for the hydroxyapatite-coated Robert Mathys (RM) cup (0.65 mm) and the Porous-Coated Anatomic (PCA) cup (0.77 mm). 4 The long-term results for the Duraloc cup are therefore expected to be worse (Table II) .
Further follow-up is therefore needed and we will continue to observe the migration of this prosthesis.
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